Zanthoxylum chiloperone leaves extract: first sustainable Chagas disease treatment.
Zanthoxylum chiloperone var. angustifolium Engl. (Rutaceae) stem bark is used traditionally in Paraguay for its antiparasitic properties. Canthin-6-one is main compound isolated from Zanthoxylum chiloperone var angustifolium with broad spectrum antifungal, leishmanicidal and trypanocidal activities. The qualitative and quantitative characterization and the isolation of main alkaloidal components of different organs of Zanthoxylum chiloperone are investigated by HPLC-UV-MS. The in vitro biological activity of each extract against trypomastigote and amastigote forms of Trypanosoma cruzi parasites were evaluated, then comparison the in vivo efficacy of the ethanolic leaves extract of Zanthoxylum chiloperone with reference drug, benznidazole, in acute Trypanosoma cruzi infected mice when administered by oral route. We have also evaluated the mutagenic and cytotoxic activity of the main component of Zanthoxylum chiloperone, i.e. canthin-6-one, by mouse bone marrow micronucleus test. The compositions of the ethanol extracts obtained after the maceration process were studied by HPLC-UV-MS methods. The quantitation analysis was performed by external standard method, using a calibration curve constructed utilizing solutions containing different concentrations of the reference samples. The anti-trypomastigote activity was evaluated by the lysis effect on mouse blood trypomastigotes (Y strain Trypanosoma cruzi). The anti-amastigote Trypanosoma cruzi activity was evaluated by a modified colorimetric method with chlorophenol red-β-d-galactopyranoside (CPRG). The cytotoxicity of extracts and compounds was performed on NCTC 929 cells. The in vivo efficacy of the ethanolic leaves extract of Zanthoxylum chiloperone and benznidazole, in acute Trypanosoma cruzi (two different strains) was evaluated in Trypanosoma cruzi infected mice; the drugs were administered by oral route. The mortality rates were recorded and parasitaemias in control and treated mice were determined once weekly for 70 days. The mutagenic and cytotoxic activity of the main component of Zanthoxylum chiloperone, canthin-6-one, by mouse bone marrow micronucleus test. Canthin-6-one was the main compound of stem and root bark and 5-methoxy-canthin-6-one in leaves and fruits. The ethanolic leaves extract, canthin-6-one and benznidazole presented, approximately, the same level of in vitro activity against trypomastigote and amastigote forms of Trypanosoma cruzi. We have also evaluated the mutagenic and cytotoxic effects of canthin-6-one by micronucleus test in mice. This test showed any mutagenic and cytotoxic damages. The effects of oral or subcutaneous treatments at 10 mg/kg daily for 2 weeks with the ethanolic extract of leaves of Zanthoxylum chiloperone were examined in Balb/c mice infected acutely with Trypanosoma cruzi (CL or Y strain) and compared with benznidazole at 50 mg/kg for 2 weeks. In these experiments, 70 days after infection, parasitaemia and serological response were significantly reduced with the oral ethanolic extract treatment compared with reference drug. This study have shown the efficacy of the leaves extract of Zanthoxylum chiloperone in reducing Trypanosoma cruzi parasitaemia in vivo assays and could be welcomed by scientific and rural communities of Paraguay because it could help them towards the use of local resources to treat an endemic infection, Chagas disease, affecting 20% of the population of this country.